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| : 
Stress and Disease 
* 


Dr. Dorrman: Almost two years have now elapsed since the announce- 
ment of the discovery of the effects of ACTH and cortisone on rheuma- 
toid arthritis. During this time many patients have been treated with 
these drugs, and experiments have been conducted in attempting to un- 
derstand their action better. It has been clear to everybody that they 
represent a very major change in our entire thinking about disease. 

You have had a great deal of experience, Dr. Conn, both experimental- 
ly and in treating patients with these drugs. How do you feel about the 
impact of this discovery? 


Dr. Conn: There are, in my opinion, two major potentials regarding 
the use of these compounds. First, there is the employment of these sub- 
stances as experimental tools, so to speak, with which it may be possible 
to learn many of the fundamental mechanisms about disease—what a 
disease is all about. And the second potential is the use of these sub- 
stances as medicines in the actual treatment of disease. I think that the 
use of these substances as research tools probably represents their greatest 
potential. That is to say, we now have at our disposal materials which 
allow us to turn a disease on and off again. And so it ought to be possible 
for researchers to find out what is going on in the body with respect to a 
particular disease. 


Dr. DorrMan: Dr. Selye, you have long been interested in the effect of 
hormones on the disease process. How do you feel about this? 


Dr. SELYE: To me the most important part in these discoveries is that 
I hope these substances will give us efficient tools with which to study 
adaptation—the adjustment of our bodies to any change such as disease, 
or cold, or heat, changes which we might encounter in everyday life, 
including even nervous and psychic distress. 


Dr. DorrMan: Our listeners have heard a great deal about the miracu- 
lous cures of certain things, or at least changes in certain diseases by the 
use of these hormones. They have been well publicized in the public 
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press. But today we want to discuss a little more about the impact of their 
discovery upon our thinking in medicine in general. Dr. Selye, you 
speak of the adaptation to the effects of stress. How did you relate these 
hormones to the effects of stress? 


Dr. Seve: Well, Dr. Dorfman, you have mentioned that ACTH and 
cortisone are hormones. That is to say, they are chemical messengers, 
one might say, which the glands produce and by which various organs in 
the body are regulated. Now, in 1936, I was trying in my laboratory to 
isolate chemically some new hormones from endocrine glands—from 
these hormone-producing glands. My associates and I prepared an ex- 
tract which was very impure. It was a toxic, impure extract which we 
injected into animals, and we found that that extract stimulated the 
adrenal very much. Not only the microscopic structure but their 
appearance in general changed. These glands seemed to be not only 
large but also extremely active. And this adrenal enlargement was asso- 
ciated with various other changes in the body. : 


Dr. Dorrman: How were the changes in the adrenal different from 
any others? 


Dr. Setye: During stress and strain and damage, the body suffers. One 
loses weight, for instance. The individual cells of the body—the cells in 
each organ lose weight—and show what we call signs of damage. Only 
the adrenal glands seemed to be different in this respect. They seemed 
to flourish on stress. They became larger, and they were stimulated by 
stress. 

So, as we studied these changes, we thought that perhaps this adrenal 
change, together with changes in other organs, represented what they 
call, in medicine, a syndrome—that is to say, a set of symptoms or 
manifestations which belong together somehow. We felt that this may 
be a syndrome of adaptation. We called it the “adaptation syndrome.” 
We felt that that syndrome represents the expression of an effort to ad- 
just ourselves to change. We were able to produce that same syndrome, 
including that adrenal enlargement, with such different agents and dif- 
ferent types of stress as drugs, infections, nervous strain. We were able to 
produce it with cold. One could not say, though, that it was really due to 
cold as such, because the same syndrome was produced by heat. So, we 
came to the conclusion that here we were dealing with the syndrome of 
stress, a syndrome caused by a stress in which the adrenal enlargement 
was particularly obvious. 
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Dr. Conn: You had some notion, did you not, of what would make 
the adrenals enlarged, by what mechanism the adrenals might enlarge? 


Dr. Seye: In the beginning we did not have very much of an idea 
about that. We thought that perhaps the nerves, which go to the adrenal, 
might be responsible; but if you cut the nerves, that did not change any- 
thing. Stress would still stimulate the adrenals. So, a little later, stimu- 
lated mainly by the work of Dr. Evans in California and of Dr. Philip 
Smith in New York, who had been working on the pituitary and had 
found it to have something to do with the regulation of adrenal func- 
tion, we removed the pituitary from animals. Then we found that after 
the pituitary was removed, the adrenal did not respond to stress any 
more. So, we felt that perhaps during stress the pituitary is stimulated to 
produce something, to discharge something into the blood, adrenocorti- 

_cotrophic hormone, as one calls it now, or ACTH, which would be the 
agent, the chemical messenger, which tells the adrenal that there is an 
increased need for its work and for its activity. Under the influence of 
that ACTH, the adrenals would produce what we call corticoid com- 
pounds, and the cortisone which you mentioned, Dr. Dorfman, is one of 
these corticoid substances which the adrenal produces. 


Now then, at that time, of course, we did not have any cortisone or 
any other pure adrenal cortical hormones; but we had adrenal extracts. 
And when we injected those into animals, we imitated some of the 
changes which occur during stress. But if you removed the adrenals, 
then these same changes were not produced by stress. So, gradually, as 
you can see, this concept developed that, perhaps during stress, the pitui- 
tary is stimulated to produce ACTH. That in turn acts on the adrenal 
and causes it to produce corticoids. All that, we felt, must be somehow 
useful for defense and resistance and adaptation or adjustment to stress, 
because if you interfere with the mechanism at any point, by removing 
either the pituitary or the adrenal, then the resistance to stress is at a 


low ebb. 


So we arrived at the conclusion that the pituitary and the adrenal play 
an important role in the adaptation syndrome; that the adaptation syn- 
drome is perhaps a useful response necessary for adjustment—adjust- 
ment during disease, for instance, and that perhaps by helping that 
reaction by injecting some of the hormones produced by the pituitary 
and the adrenal, one could fight the stress factor in disease and help 
adaptation to what causes disease. 
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Dr. Dorrman: We have spoken a good deal about the things which 
happen in the experimental animal as a result of stress and the role of 
an adrenal hormone, such as cortisone, in protecting the animal against 
the effects of stress. 

The problem of ACTH and cortisone and the thing which is so strik- 
ing to everybody were its effects on certain human diseases of which we 
knew very little. These diseases, of course, are now well known to 
everybody, particularly rheumatoid arthritis, rheumatic fever, a number 
of related diseases, a number of allergies. . 

Some of the people who have been interested in these diseases from an 
entirely different point of view, in a way not unlike your diseases of 
adaptation, Dr. Selye, have considered these diseases as diseases which 
result from the reaction of the body to some type of unknown stimulus, 
whether we call it stress or some bacterial infection. They are different 
from the diseases such as pneumonia, which results specifically from the 
action of a particular microbe or bacterium. ACTH and cortisone are 
hormones which affect these particular diseases very strikingly. 

Dr. Conn, you have had a great deal of experience with their use. Have 
we gone far enough to say anything about what they really do? Are 
they really the miracle drugs which most people have been led to believe 
they are? 


Dr. Conn: I would say that, from the point of view of the clinician, he 
sees some very miraculous results when he gives ACTH or cortisone in 
a wide variety of diseases—things which the physician has never seen 
before. On the other hand, certain definite generalizations can now be 
made, after a period of experience of almost two years with these drugs. 
First, we actually do not cure the disease when we give ACTH or corti- 
sone, because when these drugs are stopped, the disease comes back to its 
former state, even though the patient has received these materials for 
many months. It appears that we balk the clinical manifestations and 
symptoms of a disease which is actually still present. 


_ Dr. Dorrman: What do you mean by these changes which you see? 


What sort of changes does one actually see when these drugs are ad- 
ministered? 


Dr. Conn: If a patient has severe arthritis and is bedridden, one fre- 
quently finds that the swelling of his joints disappears in several days 
and that a man who otherwise would not be expected to be able to walk 
is up walking, with normal temperature and a good appetite—and, as we 
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say clinically, he feels very well. Then when the drug is stopped, within 
a few days, sometimes several weeks, he is essentially back to the same 
place that he was before. So that we have not actually hit the underlying 
disease. 


Dr. SeLye: From the experimental point of view we have made the 
same type of observation. For instance, in experimental animals you can 
easily imitate arthritis by injecting a little bit of some irritating sub- 
stance into the joint region which will cause swelling of the joint and will 
be an experimental simulae of human arthritis. If you give ACTH or 
cortisone, the same irritating injection will not cause an arthritis. So, 
just as you say, one can, I believe, conclude that the manifestations of 
the abnormal reaction are inhibited by these drugs. In the sense in 
which I tried to introduce our own interest in this subject I would inter- 
pret it as indicating that the actual causative agent is not eliminated. 
The cause of the disease is not eliminated, but its manifestations are 
eliminated in the sense that we adjust to it. 


Dr. Conn: But you would agree that no one yet has discovered the 
actual fundamental mechanisms by which these manifestations of dis- 
ease are made to disappear under the influence of these hormones? 


Dr. Setye: No. I think that the actual mechanism is entirely unknown. 


Dr. DorrmMan: What we can say and what seems to fit and to give us a 
certain unity of this is that here we have a wide variety of diseases (in 
some cases we know something of the causes or the remote causes of 
these diseases), and, although they have many different causes, we have, 
in some way, stopped the diseases from becoming apparent. All we can 
say at this stage of the game is that we have, in some way, changed the 
body so that it no longer shows the usual reactions and symptoms. But 
what we have actually done, I do not think, Dr. Selye, Ican say any more 
about that than you can, and I doubt whether many people are willing to 
say that at this time. 


Dr. Conn: One of the difficulties with which all of us have to contend 
is that there does not appear to be any evidence at the present time that 
any of these diseases, which respond so dramatically to these hormones, 
have as a basis a deficiency of these hormones. That is to say, the 
amounts of materials which are required in order to make a disease go 
into so-called remission are far in excess of what we usually expect to 
find clinically. And so, it is difficult to think of ACTH and cortisone as 
substituting for something which the body does not make. 
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Dr. DorrMan: So that this is not comparable to using insulin in 
diabetes, where we supply artificially the amount of insulin which is 
required. There is some other kind of effect with which we are dealing, 
you think. 


Dr. Conn: I think so, because compared with the amounts of ACTH 
or cortisone which are needed for replacement in conditions where there 
actually is a deficiency of these hormones, the amounts required for these 
other diseases, like arthritis, are far in excess of that. 


Dr. Serve: I wonder what you would think about the possibility that 
here we might be dealing with a relative deficiency of these hormones. 
That is to say, under normal conditions we need a certain amount of 
ACTH and a certain amount of cortisone to get along and to meet the 
daily stresses of ordinary life. But if we acquire some disease which 
would seriously affect one part of the body, for instance, a joint, we 
would need very much more to meet it, without showing manifestations 
of a local reaction. So that actually, in the final analysis, perhaps it would 
still be a sort of deficiency—a deficiency in comparison with the increased 
amount needed. 


Dr. Conn: That is very possible; in fact, I think that it is very likely, 
but there is very little evidence at the moment with which we could sup- 
port that. 


Dr. Dorrman: You spoke of the fact that these drugs act to mask 
certain symptoms. Is this always a desirable thing? Do we have any 
adverse effects? 


Dr. Conn: Yes; I think so. I think that we are coming now to see an 
increasing lack of resistance to infection by patients under long, con- 
tinued treatment with either ACTH or cortisone. In this respect there 
is experimental evidence in animals to back that up as well. It probably 
is wise, in view of what we are learning now, therefore, to use some of 
the antibiotic agents, such as penicillin, in association with long, con- 
tinued use of ACTH or cortisone which seem to lower resistance to 
invading organisms. 

In addition to that, there appear to be definite changes in the pituitary 
glands of people who have received cortisone at least, for a week or 
two. Whether these changes are important still remains to be seen. 

There are also other things which bother me a little bit. It certainly 
still remains to be found out whether the masking of some of the 
clinical manifestations of a disease is a desirable thing. 
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Dr. DorrMan: What you are saying, then, is that these agents appar- 
ently prevent certain types of reaction in the body. Sometimes these 
reactions are undesirable and produce disease; and sometimes these 
reactions help us get rid of disease. And when they prevent the reactions 
which help us get rid of disease, they are undesirable and lead to un- 
desirable conclusions, such as spread of infections and dangers of various 
kinds which we encounter. So that these are agents which have to be 
used with a great deal of caution. 

Do you think at the present time that they can be used freely, safely? 
Are there some special things which have to be observed in their use? 


Dr. Conn: By what I have said I do not mean to discourage the use 
of these compounds to alleviate suffering in many patients, but I mean 
simply to point out that we are dealing with extremely potent materials, 
the precise activities of which are not yet fully understood. If these mate- 
rials are used carefully, with a full knowledge of our present background, 
and with rigid control of the patient, one can feel a reasonable degree of 
safety, but not completely, because no one yet knows which way these 
_ things are going. 


Dr. Dorfman: And one of the critical questions, of course, if they are 
going to contribute to our knowledge of disease, is how they do act in 
the body. And this, of course, is a question which has occupied all three 
of us and many other people. 

Dr. Selye, do you have any way by which you think these pieces fit 
into a general concept by which we can better explain what they all 
mean? 


Dr. Serve: Meanwhile we can only express thoughts and formulate 
theories. I do not think that anybody would want to make any very 
definite and final statements, but from what has been said around this 
table here, it seems pretty obvious that, wherever we give cortisone or 
ACTH, there is always some question of helping adaptation or adjust- 
ment under abnormal conditions—helping adaptation or adjustment to 
something which would be able to cause disease. And it is in this sense 
that one might interpret that action. 

You will recall, perhaps, that when we first worked with a cortical 
hormone, the first one which was available to us in large enough quanti- 
ties, it happened to be one of those cortical hormones which have, in a 
sense, antagonistic, opposite, effects to ACTH. About five years ago, 
we injected large amounts of these hormones into animals, and we pro- 
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duced the same kind of disease which can now be beneficially influenced 
with cortisone or ACTH in man. So there seems to be a sort of balance 
between the various types of cortical hormones; and I think that this 
balance may help us to adjust and to adapt to our surroundings. 

The diseases which we have produced experimentally by the hormones 
which seem to be opposite to cortisone are of the rheumatic and hyper- 
sensitivity type. And it is again in this same type of disease that cortisone 
and ACTH can be effective. 

So that I think that, although this is not a final explanation and is 
somewhat vague, the easiest way to unite our knowledge and express 
some sort of a uniform opinion about it would be to say that these 
hormones of the adrenal help to adjust the response of various tissues to 
change, to injuring, to the stress of disease, to the stress of daily life. 


Dr. DorrMan: Then you would emphasize that what we are really 
doing with these things is that we are essentially increasing the amount 
of substance available to the body to combat disease—in the same way 
that the body does physiologically under conditions of stress. But, for 
some reason, which at the moment is unknown to anybody, certain 
individuals do not have enough or the right balance of substances; and 
for that reason they develop disease. If we give to these individuals, 
artificially, as medicine, some of these compounds, we accomplish the 
same purpose. 

Dr. Conn, do you feel that this would fit in with your concept of how 
these drugs act? 


Dr. Conn: Well, in general; but I am not at all certain that it fits with 
all the things which we see clinically. That is, if one gives ACTH or cor- 
tisone to a patient with ordinary pneumonia, the manifestations of that 
disease seem to disappear, although the pneumonia keeps on going. 
And then, when one stops this ACTH or cortisone, the patient again 
manifests the clinical evidence of pneumonia. 

I have difficulty in applying all the basic concepts that Dr. Selye has 
mentioned, to some of the things that we see clinically, although they 
are obviously applicable in others. I think, as I said earlier, that the great- 
est contribution that these drugs can give to the clinical investigator is the 
ability to turn off and on a disease and to get into the middle of it and to 
find out what is going on. 


Dr. Dorfman: From our own experience here in our laboratories in 
experimental work, the thing which impresses me is that in some way we 
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create by giving these compounds an almost abnormal animal which is 
no longer capable of getting a normal reaction. Now, that normal reac- 
tion in some individuals, or in presence of certain disease stimuli, is un- 
desirable; and if we prevent the animal from getting that reaction, we 
have prevented, or at least suppressed, as you say, the disease. On the 
other hand, that normal reaction, under other conditions, is highly desir- 
able; and, when we suppress it, we do a highly undesirable thing. So, it 
would seem to me from our own experience that we can sum up our own 
feeling of the mechanism of action that we are creating a hyperadrenal 
animal. 

Why some individuals should get these diseases, even though at least 
by present techniques we cannot find any evidence of deficiency of the 
reaction of the adrenal, is something which none of us know. 

We ought to make it clear that we are, in this last part of our discus- 
sion particularly, all speculating and that there is a great deal more 
evidence and that we all may change our minds a great deal with future 
knowledge. 

Dr. Selye, would you like to summarize your views and what you feel 
our present state is now, almost two years after this great discovery? 
What does it all mean to us now? 


Dr. Setye: For one thing, I think, thanks to the observations made at 
the Mayo Clinic which showed us the clinical applicability of ACTH 
and cortisone in the treatment of rheumatoid diseases, we can now say, 
with some measure of assurance, that adrenal and pituitary hormones 
act essentially in the same way in the human being as they do in animals. 
If I had to summarize somehow our own participation in this research, 
I would say that the most important outcome of it is that we are imitat- 
ing a natural, a normal defense reaction which helps adjustment and 
adaptation to the stress of various diseases. 


Dr. DorrMan: There is little question that our experience during the 
last two years indicates that we now have new powerful drugs to use in 
the treatment of a wide variety of diseases, including rheumatoid 
arthritis, rheumatic fever, and many allergies. Although ACTH and 
cortisone probably do not act to cure these diseases, they do change their 
course in a dramatic way. They relieve much human suffering, and 
sometimes they save life. These drugs, of course, have many undesirable 
side effects, which mean that they must be used with caution and under 
conditions of careful control. But, when so used, their benefits may 


be great. 
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The wide range of diseases on which ACTH and cortisone act has 
brought about a new synthesis in our thinking in medicine. We begin to 
see, for the first time, the close connection between diseases with widely 
different symptoms. Thus, the work of specialists, previously working in 
widely separated fields of medicine, is now coming closer and closer 
together. In fact, we are now beginning to see the manner in which a 
variety of stresses—such as heat, cold, physical exhaustion, emotional - 
disturbances—affect the tissues of the body. We see that all these stimuli 
influence the body through common pathways. } 

Weare only at the early stages of thinking about this new concept, but 
the future should provide a much better understanding of man’s reaction 
to his environment and how these reactions may be controlled to his 


benefit. 


NOTES ON THE GENERAL-ADAPTATION-SYNDROME 
CONCEPT 


By HANS SELYE* 


WITH the concept of the General-Adaption-Syndrome, we have at- 
tempted to integrate a number of seemingly quite unrelated observa- 
tions into a single unified biologic system. ... 

At first sight, it would seem that all these observations have little in 
common and that there is no reason to attempt their integration into a 
unified system of physiologic and pathologic events. Yet, this book—and 
indeed most of the author’s research work—has been devoted to the 
construction of bridges between these and many additional facts, since 
they were thought to be interconnected in Nature. Through the compre- 
hension of their unity, we hoped to learn how to use them better for the 
understanding of life and the treatment of disease. 

The keynote of this unification was the tenet that all living organisms 
can respond to stress as such and that, in this respect, the basic reaction 
pattern is always the same, irrespective of the agent used to produce stress. 
We called this response, the General-Adaption-Syndrome, and its derail- 
ments, the Diseases of Adaptation. 

Anything that causes stress endangers life, unless it is met by adequate 
adaptive responses; conversely, anything that endangers life causes stress 
and adaptive responses. Adaptability and resistance to stress are funda- 
mental prerequisites for life and every vital organ and function partici- 
pates in them. In order to present a well-proportioned outline of the 
G-A-S [General-Adaptation-Syndrome] it was necessary, therefore, to 
peruse every branch of physiology, biochemistry, pathologic anatomy 
and clinical medicine in search of the “stress factor” in all aspects of 
normal and abnormal life. 

It will take many years, indeed many generations, before the details 
of the G-A-S are satisfactorily elucidated. In fact, we shall never truly 
“understand” this phenomenon, since the complete comprehension of 
life is beyond the limits of the human mind. But there are many degrees 
of “elucidation.” It seems that now the fog has been just sufficiently dis- 


* Adapted from the “General Summary” of the general-adaptation-syndrome as pre- 


sented in a new book by Dr. Selye which is to be published in the very near future. Re- 
printed by special permission of the author. 
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persed to perceive the G-A-S through that measure of “twilight,” which 
permits us to discern the grandeur of its outlines, but fills us with the 
insatiable desire to see more. 

We realize that many lines in our sketch will have to be hesitant, some 
even incorrect, if we try to put on paper now what we still see only vague- 
ly. But a preliminary map—albeit largely incomplete and partly inac- 
curate—is needed now by those eager to exploit this field which holds so 
much promise for all who suffer from stress! We hope that these pio- 
neers in unchartered territories will accept my partial and distorted map, 
in the spirit in which it is offered, to complete and rectify it.... 


PRINCIPAL FACTS AND THEORIES UPON WHICH THE G-A-S CONCEPT IS BASED 


Apart from the many specific defense reactions (e.g., formation of 
specific antibodies, adaptation to cold, habituation to morphine, hyper- 
trophy of much-used muscle groups) there is an integrated syndrome of 
closely interrelated adaptive reactions to non-specific stress itself; this has 
been termed the “General-AdaptationSyndrome” (G-A-S). It develops 
in three stages: the “Alarm-Reaction” (A-R), the Stage of Resistance 
(S-R) and the Stage of Exhaustion (S-E). Most of the characteristic 
manifestations of the A-R disappear or are actually reversed during the 
S-R, but reappear in the S-E. This suggests that the ability of living 
organisms to adapt themselves to changes in their surroundings, their 
adaptability, or “adaptation energy,” is a finite quantity; its magnitude 
appears to depend largely upon genetic factors. 

In the G-A-S, the manifestations of passive, non-specific damage are 
intricately intermixed with those of active defense. This is an inherent 
characteristic of the stress, which elicits the G-A-S. In the biologic sense 
stress is the interaction between damage and defense, just as in physics 
tension or pressure represent the interplay between a force and the 
resistance offered to it. 

In addition to damage and defense, every stressor also produces certain 
specific actions, quite apart from their stressor effects. Hence the G-A-S 
never occurs in its pure form, but is always complicated by superimposed 
specific actions of the eliciting stressors. In contemplating any biologic 
response (e.g., a spontaneous disease, an intoxication, a psychosomatic 
reaction), it is usually quite difficult to identify individual manifestations 
as being due respectively to: damage, defense or specific actions of the 
provocative agent. Only non-specific damage and defense are integral 
parts of the G-A-S, but the specific actions of the eliciting stressors 
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modify the course of the resulting G-A-S (e.g., the glycemic curve will 
deviate from the characteristic pattern if insulin is used as the stressor 
agent; the neurologic manifestations will be atypical if the G-A-S is pro- 
voked by ether). In this sense they act as “conditioning factors.” Certain 
circumstances, not directly related to the stress situation, are also prone 
to alter the course of the G-A-S. Among these, heredity, pre-existent dis- 
ease of certain organ systems and the diet are especially important. ... 


DEFENSE 


The systemic defense measures, against both general and localized 
(topical) injuries, are coordinated through the hypothalamic vegetative 
centers and the hypophysis. The initial pathways through which stressors 
act upon these centers are not yet known. Probably, either humoral or 
nervous impulses, coming from the site of direct injury, can induce the 
hypothalamus-hypophysis system to gear the body for defense. Subse- 
quently both of the two great integrating mechanisms, the nervous and 
the endocrine system, are alerted... 


CLINICAL APPLICATIONS OF THE G-A-S CONCEPT 


As regards clinical medicine, we feel that the principal value of the 
G-A-S concept is that, by helping to understand the rdle of the stress fac- 
tor in disease, it enables us to adjust our therapeutic measures accord- 
ingly. 

Non-specific therapy—It becomes increasingly more evident that 
many of the time honored, though not spectacularly effective, non- 
specific therapeutic measures—such as fever therapy, shock therapy, 
parenteral administration of foreign proteins, blood-letting or mere 
starvation—are beneficial, largely, through the G-A-S. Often their prin- 
cipal value appears to be that they stimulate ACTH and gluco-corticoid 
production. Wherever this is so, it may be preferable in the future to 
inject ACTH or cortisone. In certain instances, however, non-specific 
therapy proved efficacious where ACTH failed. For instance, in mental 
patients, who did not respond to ACTH, it could be shown by subse- 
quent shock therapy that they are benefited by non-specific stress. Here, 
presumably certain specific changes, incident to the shock, act as condi- 
tioning factors of the hypophysis-adrenal discharge, or separately 
through other channels of the G-A-S (e.g., the nervous system or the 
catabolic response of the A-R). 

There is a striking parallelism between the diseases empirically shown 
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to respond to non-specific therapy and those which show dramatic remis- 
sions under the influence of ACTH and cortisone (e.g., rheumatoid 
arthritis, various inflammatory conditions of the eye, allergies). Through 
the use of the corticotrophic and corticoid hormones we are on the thresh- 
old of developing a modern version of non-specific therapy, which is 
much more effective than the old and lends itself better to a scientific 
analysis of its mechanism. 

Dietary treatment of cardiovascular and renal diseases——Diets poor in 
seasoning (spices, salt) and/or protein, have long been recommended in > 
the treatment of hypertension, nephritis, nephrosis and allied conditions. 
However, the results were rarely spectacular and, in the absence of any 
convincing rationale which could justify their use, they have not been 
received with sustained enthusiasm. Purely empirical observations on a 
heterogeneous clinical material failed to show clearly even whether the 
detrimental effects of highly seasoned food are due to sodium, chloride or 
condiments in general. It also remained a subject of debate, whether 
certain vegetable proteins are more readily tolerated than meat and, 
especially whether—in the face of heavy urinary protein losses in 
renal disease—it is better to prescribe low-protein diets, to protect the 
kidney against overwork, or rations rich in protein, to substitute for the 
constant urinary losses. 

A study of the mechanism through which stress causes cardiovascular 
and renal disease, has established certain definite facts concerning the 
role played by protein and minerals in the pathogenesis of the experi- 
mental replicas of such maladies. If these data can be applied to the corre- 
sponding clinical diseases—and there is much reason to think that they 
can—then we shall soon be able to prescribe diets on a much more ra- 
tional basis. 

Now that we know how to reproduce these diseases in animals, it is 
comparatively simple to establish the pathogenic rédle of each dietary 
constituent, under rigorously controlled experimental conditions. 

Corticotrophin and corticoid therapy.—Undoubtedly, the most impor- 
tant pertinent data are those derived from the clinical use of ACTH and 
cortisone. 

Since only very limited amounts of these hormones have been available 
up to date, it is not yet possible to assess their scope accurately. However, 
it is precisely now that some general orientation in this field is most 
urgently needed. By way of a summary, let us say therefore, that (apart 
from their obvious utility in hypocorticoidism and anterior-pituitary 
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deficiency) ACTH and/or cortisone have been shown to be of value in 


the following conditions: 


Agranulocytosis 
Alcoholism 


_ Allergies, various (in ad- 


dition to those specif- 
ically mentioned here) 
Allergic rhinitis 
Asthma 
Atopic dermatitis 
Blepharitis 
Choroideremia 


~ Choroiditis 


Conjunctivitis vernalis 

Dermatomyositis 

Drug sensitization 

Eczema 

Exfoliative dermatitis 

Erythema multiforme 

Fevers (apparently irre- 
spective of etiology, 
though probably nor- 
malization of the tem- 
perature is not always 


an advantage) 

Gouty arthritis 

Hay fever 

Hemolytic anemias of 
various kinds 

Herpes zoster 

Hodgkin’s disease 

Idiopathic hypoglycemia 

Iritis 

Iridocyclitis 

Keratitis 

Leukemias (various) 

Loeffler’s syndrome 

Lupus erythematosus dis- 
seminatus 

Lymphosarcoma 

Nasal polyps 

Nephrosis 

Neurodermatitis 

Ophthalmologic condi- 
tions (especially those 
characterized by aller- 


gic and inflammatory 
manifestations) 

Periarteritis nodosa 

Pneumonia (pneumococ- 
cus, “primary atypi- 
cal’”) 

Psoriasis 

Retinitis (centralis, pig- 
mentosa) 

Retrobulbar neuritis 

Rheumatic fever 

Rheumatoid arthritis and 
spondylitis 

Serum sickness 

Tuberculosis of the lar- 
ynx 

Ulcerative colitis 

Urticarias (various) 

Uveitis 

Vasomotor rhinitis 


Preliminary data suggest that this type of treatment may also be of 
value in the following conditions: 


Boeck’s sarcoid 


~ Glaucoma 


Hepatitis 

Hypertension 

Hyperthyroidism (espe- 
cially in normalizing 


the B.M.R. and reduc- 
ing the exophthalmus) 
Keloids 
Liver cirrhosis 


Myasthenia gravis 


Nephritis (especially if 


due to allergy) 
Pemphigus 
Scleroderma 
Thromboangiitis _oblite- 
rans (Buerger) 


Available data suggest that ACTH and/or cortisone are of no value in: 


Amyotrophic lateral scle- 
rosis 
Carcinomas of most types 


Congestive heart failure 


Diabetes mellitus 


Multiple myeloma 
Poliomyelitis 


' ACTH and/or cortisone may produce harmful effects in: 


Acne vulgaris 
Congestive heart failure 
Cushing’s syndrome 
Diabetes mellitus 


Hypertensive disease of 
certain types 


Nephritis of certain types 
Osteoporosis 


Peritonitis 
Septicemia 
Wound healing 
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In this connection, it should also be emphasized that, under certain 
conditions, ACTH and/or cortisone may actually cause: 


Acute pulmonary edema of disease (e.g., fever the acceleration of the 
Ascites and abdominal rigidity pulse in acute infec- 
Marked decrease in re- in peritonitis, the hem- tions, etc.) 

sistance to infections atologic manifestations 
Obscuring of the criteria of systemic diseases, 


And now in these last few paragraphs of the book, I should like to 
summarize concisely what appears to me its most important outcome. 

All agents can act as stressors producing both stress and specific actions. 
No agent can produce one without the other. The specific actions affect 
the target organs in a variety of ways. Stress acts only through the G-A-S. 
It causes defense and damage. 

The defense mobilizes agonists and antagonists which, through their 
interaction on the target organ, stabilize the latter and adjust its response 
to injury. But stress also invariably causes some degree of damage, 
through the G-A-S. This likewise affects the target organ, though not 
through the humoral and nervous mediators of non-specific defense. 

Factors extraneous to the G-A-S (e.g., heredity, diet, previous exposure 
to stress) can condition these responses. Thus in the final analysis the 
reaction of the target organ will depend upon the specific actions of the 
stressor, the effects of the resulting G-A-S (agonists, antagonists, non- 
specific damage) and extraneous conditioning factors. This explains how 
the essentially stereotypical G-A-S response can lead to a variety of poly- 
morph syndromes and why so many apparently unrelated diseases are 
amenable to therapy by “stress hormones.” 

Disease consists of two components, damage and defense. Up to now 
medicine attempted to attack almost only the damaging pathogen (to 
kill the germs, to excise tumors, to neutralize poisons). 

As regards defense, hitherto, medicine limited itself to such vague ad- 
vice as the usefulness of rest, wholesome food, etc. A study of the G-A-S 
suggests that henceforth we will be able to rely upon much more effective 
means of aiding adaptation to non-specific local or systemic injury, by 
supplementing the natural defensive measures of the G-A-S, whenever 
these are sub-optimal. 
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